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(g) A miniature electric motor. 

(|7) A splashproof cover 7 for a miniature motor 
comprises a plastics material body having a 
connector 15 moulded thereon for connection 
to a power supply. Two conductors 17 are 
rTK)ulded in the body 8 and each comprise a 
terminal 16 disposed within the connector 15, 
and a body part 18 from which a tongue 19 
projects. The tongues 19 are received in female 
terminal slots 6 in the motor end cap 3 to make 
electrical contact with the motor terminals 5 
and have sen-ated edges which engage end 
walls of the slots 6 to secure the cover to the 
end cap. A skirt 9 on the body 8 surrounds the 
periphery 10 of the end cap 3. 
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The present invention relates to a miniature elec- 
tric motor and in particular to a miniature motor with 
a splashproof cover. 

Small permanent magnet d.c. motors may be 
used in situations where they may be exposed to wa- 
ter, for example, in vehicles. To prolong efficient mo- 
tor operation, a splashproof or waterproof sleeve can 
be put over the can-like motor casing. However, it is 
not easy to cover the motor end cap due to the pres- 
ence of the terminals. Different vehide manufactur- 
ers require different terminal configurations which 
obliges the motor manufacturer to provide end caps 
with different configurations. 

A prior design proposed by the present applicant 
is described in GB2225672. The cover was designed 
specifically for the end cap of an electric motor having 
mate motor terminals and also required the end cap 
to be manufactured with separate slots formed in the 
end cap to receive mounting or locking pins. Accord- 
ingly, the splashproof cover had apertures in the body 
of the cover adapted to receive the male motor termi- 
nals and etectrically connect them with the external 
terminals of the splashproof cover 

While this cover performed satisfactorily, it did 
have a disadvantage in that a significant number of 
motor terminals were damaged during assembly of 
the splashproof cover to the motor end cap resulting 
in unsatisfactory connections t)etween the motor ter- 
minal and the terminals of the cover. This was caused 
by a slight misalignment between the motor terminals 
and the apertures in the cover during assembly. Due 
to the thinness of the cover in the area of the aper- 
tures, there was not sufficient material to provide an 
adequate lead-in to the apertures for the motor termi- 
nals to accommodate the misalignment during as- 
sembly. Making the cover thicker to provide this lead- 
in increased the length of the motor. 

The present invention aims to at least reduce the 
disadvantages of known splashproof covers for min- 
iature motors and in particular, to provide a splash- 
proof cover for a miniature motor having female ter- 
minals. This fe achieved by providing the splashproof 
cover with axially extending mate terminals adapted 
to engage the female motor temninals located within 
slots formed in the end cap and the cover terminals 
having serrated or sawtooth like edges which bite into 
the end walls of the slots to secure the cover to the 
end cap. This does away with the apertures on the 
splashproof cover and the need for separate mount- 
ing or holding pins to secure the cover to the end cap. 

This arrangement reduces the likelihood of dam- 
age to the motor terminals due to misalignment during 
fitting of the cover to the end cap because, firstly, the 
male terminals on the cover can be made larger or 
thicker than the standard male motor terminal but 
more importantly, because the female motor termi- 
nals are located within the end cap of the motor, a 
greater lead-In portion to the female terminals can be 



provided to guide the cover terminals into position 
without damage. 

An additional advantage is that a standard end 
cap assembly with female-type motor terminals can 

5 be used with the user's specified terminal arrange- 
rr>ents being provided by the cover which is a simple 
insert moulded part. Hence no changes need to be 
rr^de to the end cap assembly design or manufactur- 
ing process which is important with automated as- 

10 sembly lines where even small changes result in ex- 
pensive and time consuming re-configuration and ad- 
justments to the automated assembly machines. 

Thus, in one aspect, the present invention pro- 
vides a miniature electric motor comprising a can-like 

15 casing having one open end, an end cap closing the 
open end of the casing and supporting motor termi- 
nals, a rotor including a shaft rotatably mounted in 
bearings fitted to the end cap and casing, and a 
splashproof cover covering the end cap and connect- 

20 ing the motor terminals to an external connector 
fomied on the cover, wherein the motor terminals are 
female terminals disposed in slots formed in the end 
cap and the cover has tongue-like terminals with ser- 
rated edges disposed within the slots and making 

25 electrical contact with the female terminals, the ser- 
rated edges of the cover terminals being engaged 
with end walls of the slots to resist removal from the 
slots, thereby securing the cover to the end cap. 
Preferably, the tongues are formed integrally with 

30 respect to the conductors from a sheet of conductive 
material. In this manner, the tongues are formed as 
part of the conductors and thus eliminating the need 
for an additional connection t>etween the tongues and 
the connectors. 

35 It is also preferable that the cover has a locating 

pin which mates with a corresponding hole in the end 
cap to ensure that the cover can only be fitted to the 
end cap in one orientation to avoid reversing the mo- 
tor connections. 

40 According to a second aspect, the present inven- 

tion provides a miniature electric motor comprising a 
can-like casing having one open end; an end cap 
dosing the open end of the casing; a permanent mag- 
net stator fitted to the casing; a rotor comprising a 

45 shaft and an armature and a commutator fitted to the 
shaft, the armature comprising a stack of armature 
laminations forming an armature core having a plur- 
ality of armature poles and an armature winding 
wound around the armature poles and connected to 

50 the commutator, the rotor being disposed within the 
stato- and journal led in bearings supported by the 
casing and the end cap; female-type motor terminals 
disposed in slots fonmed in the end cap; brush gear, 
supported by the end cap for connecting the motor 

55 terminals to the armature winding via the commuta- 
tor; and a splashproof cover fitted over the end cap 
to prevent ingress of water into the motor via the end 
cap, the cover comprising a planar body portion with 
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a dependent skirt supporting a socket forming an ex- 
ternal connector and ennbedding connectors which 
form terrpinal elements in the external connector and 
also form tongue-like projections extending trans- 
versely to the plane of the body for insertion into and 
mating with the female motor terminals for electrically 
connecting the motor terminals to the external socket, 
the projections having serrated edges for engaging 
end walls of the slots in the end cap to secure the cov- 
er to the end cap. 

The cover preferably has an integrally formed 
peripheral skirt arranged to encirde an outer periph- 
ery of the end cap. The skirt may be adapted to form 
a water resistant or waterproof seal with a housing of 
an appliance to which the motor is fitted. 

Preferred embodiments of the invention will now 
be described, by way of example only, with reference 
to the accompanying drawings, in which; 

Figure 1 is a side view of a miniature p.m.d.c. mo- 
tor having fitted thereon a splashproof cover ac- 
cording to the present invention, shown in partial 
section; 

Figure 2 illustrates an end view of the outside of 
the cover of Figure 1; 

Figure 3 is a cross section along Line Ill-Ill of Fig- 
ure 2; 

Figure 4 is a perspective view of the end cap of 
Figure 1 showing the inside surface; 
Figure 5 is a partly cutaway plane view of the mo- 
tor of Figure 1; and 

Figure 6 is a similar view to Figure 3 of another 
embodiment. 

Referring to the drawings. Figures 1 and 5 show 
a miniature p.m.d.c. motor 1 having a housing com- 
prising a deep drawn can-like steel casing 2 and a 
plastics end cap 3. A shaft 4 isjournalled in bearings 
in the casing 2 and end cap 3. The shaft 4 carries a 
wound armature and commutator (not shown) and the 
casing 2 carries two permanent magnets (also not 
shown). The end cap 3 carries brush gear (not shown) 
electrically connected to two motor terminals 5 for 
supplying power to the commutator. The construction 
thus far described is well known in the art. 

The two motor terminals 5 are female terminals 
located within respective slots 6 formed in the end 
cap. The slots have side walls facing the motor termi- 
nals and end walls joining the side walls and facing 
the edges of the motor terminals. 

A splashproof cover 7 according to the prefenred 
embodiment of the present invention is shown in Fig- 
ure 1 fitted to the nrotor 1 . The cover 7, as more clear- 
ly shown in Figures 2, 3 and 4, comprises a moulded 
plastics material body 8 having a peripheral skirt 9 
which encircles the outer periphery 1 0 of the end cap 
3. An inner surface 11 of the body 8 bears against the 
outer surface 12 of the end cap 3 and has a recess 
13 for receiving a tx)ss 14 on the end cap which car- 
ries a shaft bearing (not shown). A socket 15 housing 



two connector terminals 1 6 is integrally formed on the 
body 8. 

Two conductors 1 7 are insert moulded in the cov- 
er 7. The conductors each comprise a planar body 

5 part 1 8 encased by the body 8. The connector termi- 
nals 16 are integral with the conductors and extend 
out of the plane of the respective body parts 18 into 
the socket 15 for connecting to an external power 
supply. Each conductor 17 further comprises a ton- 
ic gue 19 formed integrally with the body part and ex- 
tending transversely to the plane of the body part to 
mate with a respective female terminal 5 of the motor 
to make electrical contact therewith. The tongues 
thus form male terminals on the cover. The tongues 

15 or cover terminals 19 have sawtooth or serrated 
edges 20 that are arranged to grip the end walls of the 
female terminal slot 6 in the end cap 3 to resist remov- 
al of the tongue from the slot, thus locking the cover 
to the end cap. 

20 A post 22 extends perpendicularly from the inner 

surface 11 of the body 8 to mate with a corresponding 
hole in the end cap (notshown) in order to assist align- 
ment of the tongues with the female terminal slots 6 
and to prevent the cover from being fitted around the 

25 wrong way. 

The motor end cap 3 is of standard configuration 
and may have vent holes or hollow rivets therein 
through which water can enter the motor. The motor 
Is usable without the cover 7, electrical connection 

30 being nnade to the motor terminals 5 in the usual way. 
In use, the cover 7 is slid over the end cap 3. The ton- 
gues 19 penetrating the slot 6 and mating with the fe- 
male terminals 5 of the motor The sawtooth or serrat- 
ed edges 20 of the tongues grip the end walls of the 

35 slot 6 to hold the cover on the end cap. The post 22 
ensures that the cover will fit on the end cap in only 
one orientation to avoid reversing the polarity of the 
motor. The inner surface 11 bears against the end cap 
to cover any vent holes or other apertures in the end 

40 cap. A power supply may then be connected to the 
connector 1 5 to supply pKJwer to the motor brush gear 
via connector terminals 1 6, body parts 1 8, tongues 1 9 
and motor terminals 5. 

The skirt 9 may be a snug fit about the periphery 

45 10 of the end cap to inhibit the ingress of water be- 
tween the cover and the end cap. Also, the skirt may 
extend down the side of the motor, over the casing 2. 
A sleeve (not shown) may enclose the casing 2 and 
mate with the skirt 9 to cover any vent holes, etc., in 

50 the casing. 

In Figure 6, the cover 7 is shown with an extended 
peripheral skirt 9 which has a smaller outer skirt or lip 
9A forming an annular axially extending recess 29. 
This recess is adapted or arranged to mate with a 

55 housing part 30 of an appliance to which the motor is 
fitted to produce a water resistant or waterproof seal 
between the cover and the housing to seal the hous- 
ing and/or protect the motor. 
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The connector 15 may be of various shapes to 
suit the customers' connection requirements whilst 
the shape of the end cap can remain constant. Thus, 
a standard motor can be adapted to suit various cus- 
tomers' connection requirements by using a splash- 
proof cover with varying connector configurations. 
This Is cost effective as the cost of producing a variety 
of covers is less than producing a variety of end caps. 
By using a motor with female terminals, separate cov- 
er terminals and mounting tongues can be avoided 
while allowing greater tolerance in the alignment be- 
tween the end cap and the cover during fitting. 

Various modifications may be made to the em- 
bodiment described without departing from the spirit 
of the invention and it is intended that all such modi- 
fications fall within the scope of the accompanying 
claims. 



Claims 

1. A miniature electric motor comprising a can-like 
casing (2) having one open end, an end cap (3) 
closing the open end of the casing and supporting 
motor terminals (5), a rotor induding a shaft (4) 
rotatabty mounted in bearings fitted to the end 
cap (3) and casing (2), and a splashproof cover 
(7) covering the end cap (3) and connecting the 
motor terminals (5) to an external connector (15) 
formed on the cover (3), characterized in that the 
motor terminals (5) are female terminals dis- 
posed in slots <6) formed in the end cap (3) and 
the cover (7) has tongue-like terminals (19) with 
serrated edges (20) disposed within the slots (6) 
and making electrical contact with the female ter- 
minals (5), the serrated edges (20) of the cover 
terminals (19) being engaged with end walls of 
the slots (6) to resist removal from the slots, 
thereby securing the cover (7) to the end cap (3). 

2. A motor as defined in Claim 1 wherein the cover 
has a dependent peripheral skirt (9) which ex- 
tends axially of the motor along an outer periph- 
ery of the end cap. 



connector. 

5. A motor as defined in any one of the preceding 
claims wherein means (22) formed between the 

5 cover (7) and the end cap (3) allows fitting of the 

cover (7) to the end cap (3) in only one orienta- 
tion. 

6. A miniature electric motor comprising: 

10 a can-like casing (2) having one open end; 

an end cap (3) dosing the open end of the 
casing (2); 

a rotor comprising a shaft (4) and an arma- 
ture and a commutator fitted to the shaft (4), the 

15 armature comprising a stack of armature lamina- 

tions forming an annature core having a plurality 
of armature poles and an armature winding 
wound around the armature poles and connected 
to the commutator, the rotor being disposed with- 

20 in the stator and journalled in bearings supported 

by the casing (2) and the end cap (3); 

brush gear assembly, induding motor ter- 
minals (5). supported by the end cap (3) for con- 
necting the armature windings to an external 

25 power source via the commutator; and 

a splash proof cover (7), fitted over the 
end cap (3) to prevent ingress of water into the 
motor via the end cap, the cover (7) comprising a 
planar t>ody portion (8) with a dependent skirt (9) 

30 supporting a socket (1 5) for an external connec- 

tor and embedding conductors (17) which form 
terminals (16) in the socket (1 5) and extend to the 
body portion (8) to connect with the motor termi- 
nals (5), characterised in that 

35 the motor terminals are female motor ter- 

minals (5) disposed in slots (6) formed in the end 
cap (3) and the conductors (17) of the cover (7) 
form tongue-like projections (19) for insertion into 
and mating with the female motor terminals (5) to 

40 electrically connect the motor terminals (5) to the 

external connector, the projections (19) having 
serrated edges (20) for engaging end walls of the 
motor terminal slots (6) to secure the cover (7) to 
the end cap (3). 



3. A motor as defined in Claim 2 wherein the periph- 
eral skirt (9) extends axially of the motor to cover 
at least a portion of the casing (2) and is adapted 
to sealingty engage with a housing of an appli- 
ance to which the motor is fitted. 



50 



A motor as defined in any one of the preceding 
daims wherein the cover (7) comprises a gener- 
ally drcular solid moulded plastics material pla- 
nar body (8) integrally formed with the external 
connector (15) and embedding conductors (17) 
integral with the tongue-like terminals (19) and 
forming terminal elements (16) in the external 
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